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List<SensorInfo> listUsersHouseSensors(

    String userId, 

    String houseId) {

  final List<HouseInfo> houses = 

      housesRepository.findByUserId(userId);

  

  for (HouseInfo house : houses) {

    if (houseId.equals(house.id())) {

      return sensorsRepository.findByIds(house.sensorsIds());

    }

  }

}
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interface SensorClient {

  double temperatureForSensorId(String id);

}



final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;



final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;

final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;



final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;

final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;



final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;

final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;

final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;



final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;

final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;

final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);

final List<SensorData> datum = new ArrayList<>(sensorInfos.size());


for (SensorInfo sensorInfo : sensorInfos) {

  final double temperature = sensorClient.temperatureForSensorId(sensorInfo.id());

  final SensorData sensorData = new SensorData(sensorInfo, temperature, Instant.now());

  datum.add(sensorData);

}


return datum;









final List<SensorInfo> sensorInfos = listUsersHouseSensors(userId, houseId);


final List<Callable<SensorData>> callables = new ArrayList<>();
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Async + Non-Blocking
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The code is mess even though it works
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ну ваш Reactive …

Reactive Libraries API

> Flux#flatMap(..)  
  
- merge concurrently

> Flux#concatMap(..)  
  
- merge sequentially

> Mono#flatMap(..) 
  
- merge sequentially

…. буду писать на Imperative Java
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interface SensorClient {

  void temperatureStreamForSensorId(String id, 

                                    Consumer<Double> c);
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НЕТ! 
Observer Pattern



interface SensorClient {

  Iterable<Double> temperatureStreamForSensorId(String id);
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interface SensorClient {
  Iterable<Double> temperatureStreamForSensorId(String id);

}



Reactive



Reactive != Observer



1997 - Functional 
Reactive 

Animation  



Reactive Programming combines:

• Functional programming

• Observer pattern

• Iterable pattern





Reactive Programming is about programming with data streams



Reactive Programming is about programming with data streamsReactive Programming is about programming with data streams
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Loom + Reactive



Flux<SensorInfo> listUsersHouseSensors(String userId, String houseId) { … }


Flux<SensorData> streamUsersHousesSensorsTemperatures(String userId, String houseId) {

  return listUsersHouseSensors(userId, houseId)

          .flatMap(sensorsInfo ->

            sensorClient.temperatureStreamForSensorId(sensorsInfo.id())

                        .map(t -> new SensorData(sensorsInfo, t, Instant.now()))

          );

}

Better structured with Loom and Reactive
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          );

}

List<SensorInfo> listUsersHouseSensors(String userId, String houseId) { … }


Flux<SensorData> streamUsersHousesSensorsTemperatures(String userId, String houseId) {

  return Flux.fromIterable(listUsersHouseSensors(userId, houseId))

          .flatMap(sensorsInfo ->

            sensorClient.temperatureStreamForSensorId(sensorsInfo.id())

                        .map(t -> new SensorData(sensorsInfo, t, Instant.now()))

          );

}

Better structured with Loom and Reactive
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            sensorClient.temperatureStreamForSensorId(sensorsInfo.id())

                        .map(t -> new SensorData(sensorsInfo, t, Instant.now()))

          );

}

List<SensorInfo> listUsersHouseSensors(String userId, String houseId) { … }


Iterable<SensorData> streamUsersHousesSensorsTemperatures(String userId, String houseId) {

  return Flux.fromIterable(listUsersHouseSensors(userId, houseId))

          .flatMap(sensorsInfo ->

            sensorClient.temperatureStreamForSensorId(sensorsInfo.id())

                        .map(t -> new SensorData(sensorsInfo, t, Instant.now()))

          )

          .toIterable();

}

Better structured with Loom and Reactive
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})
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Mono.fromCallable(() -> {
  return blockingCall();
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Better integration with Loom and Reactive

monoSource

  .flatMap(value -> 

     Mono.fromCallable(() -> {

           return blockingCall(value);

         })

         .subscribeOn(Schedulers.fromExecutorService(Executors.newVirtualThreadExecutor()))

  )



Better integration with Loom and Reactive

monoSource

  .map(value -> blockingCall(value))



Better integration with Loom and Reactive

monoSource

  .publishOn(fromExecutorService(Executors.newVirtualThreadExecutor()))

  .map(value -> blockingCall(value))



Better generators with Loom and Reactive

Flux.create(emitter -> {

      while(!emitter.isCancelled()) {

        emitter.emit(…);

      }
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    .subscribeOn(Schedulers.virtualThreads())



Better generators with Loom and Reactive

Flux.create(emitter -> {

      while(!emitter.isCancelled()) {

        emitter.emit(…);

      }

    })

    .subscribeOn(Schedulers.virtualThreads())

Flux.create(emitter -> {

      while(!emitter.isCancelled()) {

        emitter.emit(…);

      }

    })

    .subscribeOn(Schedulers.virtualThreads())

<- block Thread if there is no demand 



Loom is friend of Reactive



Loom going to simplify apps



Loom going to simplify apps
List<SensorInfo> listUsersHouseSensors(

    String userId, 

    String houseId) {

  final List<HouseInfo> houses = 

      housesRepository.findByUserId(userId);

  

  for (HouseInfo house : houses) {

    if (houseId.equals(house.id())) {

      return sensorsRepository.findByIds(house.sensorsIds());

    }

  }

}



Reactive for complex 
orchestration

listUsersHouseSensors(userId, houseId)

        .flatMap(sensorsInfo ->

              sensorClient.temperatureForSensorId(sensorsInfo.id())

                         .map(t -> new SensorData(sensorsInfo, t, Instant.now()))

                         .timeout(Duration.ofSeconds(1))

         );


